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Werner and Wille in [4] characterised the varieties of Z-algebras defined by 
power identities and their subvarieties as precisely the varieties with distributive 
congruence lattices. 
In this paper we offer a very elementary proof of this result. We also give 
certain other equivalent condition for a variety to be congruence distributive in 
terms of commutator. The results are stated in [1] but our proof is different. 
Tarski [3] has shown that the equationally complete varieties of rings are either 
generated by a finite field Fp ' where p is prime or by a zero ring Zp with 
elements (p, prime). 
Suppose R is a ring and 10, II> are ideals of R. Let 10, II = {xo' Xllxi Eli' i = 0, I}: 
Let [Io,Id be the ideal generated by 10 , II + h· 10 , 
The variety V(Zp) , for any prime p, is not congruence distributive because 
Zp x Zp contains M3 as a sublattice of its ideal lattice. 
Suppose V is a congruence distributive variety of rings. Then it cannot con-
tain any equationally complete variety V(Zp)' Hence by [2], the variety V is 
generated by finite number of finite fields. Hence satisfies x=xm, for some 
positive integer m > 1. 
Conversely any variety satisfying the power identity is easily seen to be con-
gruence distributive. Hence we have the result of Werner and Wille. 
Suppose a variety V of rings satisfies the following condition. For every ring 
REV, and for any two ideals 10, II of R, 10 n II = [10, Id then the variety is con-
gruence distributive. 
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For, any variety V satisfying this condition cannot contain any Zp. Consider 
the ring R=ZpxZpxZp 
10 = ZpxZpxO, 
Then Ion I) =ZpxOxO, 
[Io,Id = O. 
Therefore, no variety generated by Zp' for any prime p, can be in V. 
Hence by [2], this V is generated by finite number of finite fields. So it 
satisfies a power identity. Hence it is congruence distributive. 
Conversely, if a variety V is congruence distributive, it satisfies a power iden-
tity x=xm. 
Let ReV and 10, I) be ideals of R. 
Let xeIon I). Since x=xm-), we have xeIo· I). 
Hence 10 n I) = [10' Id. 
So for a variety V of rings the following are equivalent. 
(1) It is congruence distributive. 
(2) It satisfies power identity. 
(3) For any ring R in V and any two ideals 10, I), Ion I) = [Io'/d. 
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